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Motivation

"Monetary actions a ect economic conditions only after a lag that is both long and
variable™
Friedman (1961)

I Despite decades of research and policymaking, monetary policy (MP) transmission to
the economy still subject to considerable uncertainty:

"At the same time, the past rate increases are being transmitted forcefully to euro
area nancing and monetary conditions, while the lags and strength of transmission to
the real economy remain uncertain."

ECB Monetary policy statement, 4 May 2023
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Motivation (2)

I However, recent research has documented that monetary policy can affect the real
economy already within months

I Carvalho et al. (2023) employ daily series on real economic activity in Spain and state-
of-the-art high frequency MP shocks
I They show that consumption and sales react strongly already one quarter after the shock,
while the employment is more inertial ) Lags are variable!
I Also argue that the typical use of quarterly data mask the short lags to economic activity
) Temporal aggregation matters?
I Allayioti et al. (2024) on the other hand focus on the MP transmission to prices by
disaggregating the core HICP basket into interest rate-sensitive and non-sensitive items
I Their estimates suggest that pass-through to highly sensitive items requires 18 months
with the effect being up to 3x stronger than for non-sensitive items
I Find evidence for stronger and faster MP transmission to prices in the current tightening
cycle

4/57



Motivation (3)

I More persistent response of prices to MP shocks also in line with the predictions of
most (semi-)structural models used at the ECB:

Chart 37: Impact of monetary policy tightening according to a suite of models
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Source: ECB calculations based on the NAWM Il model (see Coenen, G. et al., op. cit.), the MMR model (see Mazelis,
F.etal., op. cit.) and the ECB-BASE model (see Angelini, E. et al., op. cit.).

Notes: This chart reports the results of a simulation involving changes to short-term rate expectations between
December 2021 and March 2024 and changes to expectations regarding the ECB's balance sheet between October
2021 (to account for anticipation) and May 2023. The reported values refer to year-on-year growth rates. “Mean”
denotes the average across the six model variants.
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Motivation (4)

I However, the euro area economy has experienced a spell of large adverse shocks in the
post-pandemic period, forcing an abrupt shift to high-inflation regime after nearly a
decade of below-target inflation

I Recent literature has highlighted that such shift gives rise to a state-dependent Phillips
curve due to price setting decisions (Cavallo et al. (2023)) and hence a stronger trans-
mission of shocks in high-inflation regimes (De Santis and Tornese (2023))
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Executive summary

I This project:
I Documents the transmission lags of MP shocks over two decades of the euro area existence
I Determines whether the transmission has changed in the current tightening cycle, both
with respect to lags & strength
I And if so, identifies the key factors affecting the stabilization properties of monetary policy
in the post-pandemic environment
I Main findings:
I Empirical estimates suggest that it takes 12 — 18 months for the MP shock to fully transmit
to both output and headline inflation
I The response of inflation to policy rate hikes has been both stronger & more persistent in
the current tightening cycle
I Structural investigation indicates that forceful central bank response and more flexible
price setting have contributed to the stabilization properties of monetary policy at the
current juncture
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Empirical framework

I As the baseline model, | employ a linear Bayesian structural vector autoregression
(SVAR)
I For robustness, also local projections to address the bias in IRFs related to potential VAR
mis-specification (Ramey (2016), Nakamura and Steinsson (2018))
I In order to pin down potential changes in the monetary transmission mechanism, |
extend the SVAR to allow for time variation both in the parameter space and shock
volatilities (TVP-SVAR-SV)

I Estimated using the sparse matrix approach of Chan and Jeliazkov (2009)
I See for more details)
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Data

I The benchmark model consists of five variables, but | also include a larger set of macro
indicators to control for the omitted variable bias:

Benchmark Extended
Real economy & prices Financial
Real GDP Unemployment Lending to NFCs & HHs
HICP inflation Economic sentiment indicator NFC deposits
3-month EURIBOR Core HICP inflation HH deposits
Euro Stoxx 50 Services HICP inflation NFC deposit rate
EUR/USD HH deposit rate

CISS

I Models are estimated with data sample from January 2002 to October 2023 (Q1 2002
to Q3 2023 when quarterly data are used) ) Dictated by the availability of shock series
(noisy intra-day OIS data prior to 2002)
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Identi cation

Identi cation of MP shock is done via mixture of high frequency information with narra-
tive sign restrictions as in Zlobins (2022) (s for details on the identi cation
strategy)

I For robustness, also Target factor of Altavilla et al. (2019)
The obtained shock series is then plugged directly into the SVARs, following the "inter-
nal instrument” VAR literature (Romer and Romer (2004), Ramey (2011), Barakchian
and Crowe (2013), Plagborg-M ller and Wolf (2021))

I IRFs to the policy shock are then generated via Cholesky decomposition by ordering the
shock series rst as suggested by Plagborg-M ller and Wolf (2021)

On top of that, two alternative identi cation approaches are considered to pin down
MP shock

First, a simple recursive Cholesky decompaosition with the same ordering as stated ir
the previous slide
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Identi cation (2)

| Second, sign and zero restrictions of Arias et al. (2018) are utilized, using the following

scheme:
Shock Real GDP HICP 3-month Euro Stoxx 50 EUR/USD
ination EURIBOR
Aggregate demand - - 0
Aggregate supply - + 0
Monetary policy + - +

| All restrictions are imposed to hold on impact only
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Monetary policy requires 12 { 18 months to fully transmit to output &

prices
(&) p =12 lags (b) p =6 lags

Note: Figures show impulse response functions from a Bayesian SVAR to the CMP shock, normalized to generate a 5 bps increase in the 3-month
EURIBOR. The solid line shows the median response while the dashed region denotes the 68% credible sets.
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Estimates are broadly robust across various identi cation strategies

(a) Target factor of Altavilla et al. (2019) (b) Sign and zero restrictions

Note: Figures show impulse response functions from a Bayesian SVAR to the MP shock, normalized to generate a 5 bps increase in the 3-month EURIBOR.
The solid line shows the median response while the dashed region denotes the 68% credible sets.
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Estimates are broadly robust across various identi cation strategies (2

(a) Cholesky decomposition

Note: Figures show impulse response functions from a Bayesian SVAR to the MP shock, normalized to generate a 5 bps increase in the 3-month EURIBOR.
The solid line shows the median response while the dashed region denotes the 68% credible sets.
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As well as with respect to data frequency and choice of IRF estimatol

(a) Quarterly data (b) Local projections

Note: Figures show impulse response functions from a Bayesian SVAR and LPs to the CMP shock, normalized to generate a 5 bps increase in the 3-month
EURIBOR. The solid line shows the median response while the dashed region denotes the 68% credible sets (in case of the SVAR) or 90% con dence
interval (in case of the LPs). 17/57



Baseline estimates also not subject to the omitted variable bias

(a) Benchmark variables (b) Real economy & prices

Note: Figures show impulse response functions from an extended Bayesian SVAR to the CMP shock, normalized to generate a 5 bps increase in the
3-month EURIBOR. The solid line shows the median response while the dashed region denotes the 68% credible sets.
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Baseline estimates also not subject to the omitted variable bias (2)

(a) Financial

Note: Figures show impulse response functions from an extended Bayesian SVAR to the CMP shock, normalized to generate a 5 bps increase in the
3-month EURIBOR. The solid line shows the median response while the dashed region denotes the 68% credible sets.
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Response of output broadly stable over time...

(a) 3D (b) Peak impact & IRF period

Notes: Figures show impulse response functions from the TVP-SVAR-SV to the CMP shock over period from Q3 2002 to Q3 2023. The shock has been
normalized to a 5 bp increase in the 3-month EURIBOR in each period, allowing the estimated elasticities to be comparable over time. All variables are
expressed as Y-0-Y growth rates with exception of the 3-month EURIBOR, which enters the model in levels.
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... While the reaction of in ation much stronger & more persistent in th
current tightening cycle...

(a) 3D (b) Peak impact & IRF period

Notes: Figures show impulse response functions from the TVP-SVAR-SV to the CMP shock over period from Q3 2002 to Q3 2023. The shock has been
normalized to a 5 bp increase in the 3-month EURIBOR in each period, allowing the estimated elasticities to be comparable over time. All variables are
expressed as Y-0-Y growth rates with exception of the 3-month EURIBOR, which enters the model in levels.

» Sub-sample analysis with linear SVAR X » Controllling for the cost-push shocks X » Results for the core and services in ation
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Part of the story - forceful monetary policy response

(a) 3D (b) Peak impact & IRF period

Notes: Figures show impulse response functions from the TVP-SVAR-SV to the CMP shock over period from Q3 2002 to Q3 2023. The shock has been
normalized to a 5 bp increase in the 3-month EURIBOR in each period, allowing the estimated elasticities to be comparable over time. All variables are
expressed as Y-0-Y growth rates with exception of the 3-month EURIBOR, which enters the model in levels.
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While responses of nancial variables largely unchanged over time

Notes: Figures show impulse response functions from the TVP-SVAR-SV to the CMP shock over period from Q3 2002 to Q3 2023. The shock has been
normalized to a 5 bp increase in the 3-month EURIBOR in each period, allowing the estimated elasticities to be comparable over time. All variables are
expressed as Y-0-Y growth rates with exception of the 3-month EURIBOR, which enters the model in levels.
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